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This invention relates to a dynamically partially cured thermoplastic elastomer and a method of makino 
the same. y 

s Thermoplastic elastomer of a polyolefin and a monoolefin copolymer rubber which are cured with an 

°,ToL^ r ° XKle W0SS ' inkin9 a96nt alone or in ,he P res ence of a coagent are known. U S Patent 
3.456.038 discloses such a composition comprising an atactic polypropylene and an ethylene-propylene 
copolymer rubber (EPF)) cured with a peroxide and a coagent. However, the reference teaches that only 
atactic polypropylene is compatible with EPF) and not isotactic, crystalline polypropylene because isotactic 
w polypropylene depolymerizes when admixed at elevated temperatures with peroxide curing agents which 
produce free radicals. Also, the crystalline polypropylene has a high melting point and therefore, would not 
be compatible with the ethylene-propylene rubber at conventional curing temperatures of about 160"C 
(<j<lU r), 

EP-A-5896 discloses a thermoplastic elastomeric blend of: 
is (A) EPM or EPDM type rubber; 

(B) amorphous polypropylene homopolymer or copolymer resin; and 

(C) crystalline polyolefin resin, the blend having improved processability and physical properties 

U.S. Patent 4,267,080 discloses a polyethylene composition comprising an ethylene polymer and a 
rubber and/or an elastomer with a crosslinking agent, sucn as an organic peroxide, and at least one 

20 crossl.nk,ng aid selected from the group consisting of 1,2-polybutadiene. triallyl cyanurate and triallvl 
isocyanurate. The use of a crystalline polypropylene, instead of polyethylene, in combination with the 
ethylene-propylene rubber is not taught or suggested by the reference. 

In the above-mentioned references, the method of curing is static, not dynamic. However it has been 
disclosed that a thermoplastic elastomer consisting of a polyolefin and a monoolefin copolymer rubber 

26 pT n ?-fonI able Charac,eris,ics can be ° btained «y dynamically partially curing the two polymers US 
Patent 3 806 558 describes the production of a thermoplastic elastomer by mixing a monoolefin copolymer 
rubber typ,f,ed by ethylene-propylene copolymer rubber (EPM) or ethylene-propylene-non-conjugated 
diene terpolymer rubber (EPDM), with a polyolefin resin, typified by polyethylene or polypropylene and a 
conventional free radical generating curing agent alone or in conjunction with the usual coagents while 

30 masticating the mixture resulting in a dynamically partially cured composition. The curing conditions are 
such that the composition is crosslinked to the state where it becomes almost insoluble in the usual 
solvents for uncured blends. Similarly. U.S. Patent 4.732.940 and U.S. Patent 4.785.045 disclose a 
dynamically partially cured composition comprising a polyolefin resin and a monoolefin copolymer rubber 

35 cros2king y aid ynamiCa ' ly CU ' in9 *" PreSe " Ce °' ° r9an ' C Per °* ide Cr ° SS ' inkin9 39ent and a 
While the dynamically partially cured thermoplastic elastomer of the above-mentioned prior art qive 
improved properties over thermoplastic elastomer statically cured, they still lack a good balance of overall 
properties, particularly tensile strength and modulus. 

It has been found that by using a curative system containing peroxide and 1 ,2-polybutadiene 
dynamically partially cured thermoplastic elastomers are produced having improved tensile strength and 
modulus, and are useful in the manufacture of molded and extruded articles, such as, industrial hoses 
automatic parts and sheeting. «usin d i noses. 

Accordingly, the present invention provides a dynamically partially cured thermoplastic elastomer 
compn S ,ng, by weight, (a) 10 to 70 parts of a propylene polymer material, (b) 20 to 60 parts of amorphous 
ethylene-propylene copolymer rubber (EPR), (c) 10 to 30 parts of semi-crystalline, low density, essentially 
linear ethylene-propylene copolymer, wherein the total amount of (a) + (b) + (c) is 100 parts and id) a 
curing system based on ,00 parts of (a) ♦ (b) ♦ (c), containing (i) 3 to 15 parts of 1 ,2-polybutadiene and 
(ii) 0.5 to 3 parts of peroxide crosslinking agent. 

In another embodiment, the present invention also relates to a method of preparing a dynamically 
partially cured thermoplastic elastomer comprising mixing (a) a propylene polymer material, (b) an ethylene- 
propylene copolymer rubber, (c) a semi-crystalline, low density, essentially linear ethylene-propylene 
copolymer and (d) a curing system comprising (i) a , ,2-polybutadiene and (ii) a peroxide crosslinking agent 
and masticating the mixture under conditions sufficient to substantially deplete all of the curing agent and 
dynamically partially cure the mixture. yy.au 
Unless otherwise specified all parts and percentages are by weight in this specification 
The propylene polymer malerial used in the present invention as component (a) includes (i) crystalline 
polypropylene having an isotactic index of greater than 90%. preferably from 95 to 98% and (ii) an 
ethylene-propylene random copolymer having an ethylene content of up to 5%, preferably from about 1% 



to 
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up to about 3% and ,s from about 90 to about 94% insoluble in xylene a. room temperature. The propylene 
polymer ma.er.a hs present in an amount o. from 10 to 70 parts, and preferably, from 30 to 50 parts " 
Component (b) of the present invention is an amorphous ethylene-propylene copolymer rubber havino 

xylene a room temperature. The term "semi-crystalline" as used in this application "s defined as a 
crys.alhn.ty of from about 22 to 55%. preferably about 25 to about 50%. as measured from the he* of 

W TZc , lC) Whi H " d8,ermined bV di,,eren,ia, SCannin9 Ca,0rime,r V °" a 5 to ,0 m samp o c) held 
at 20 C/m,n. and assum.ng the heat of fusion of 100% crystalline polyethylene at 400 * K is 293 jTas 
descnbed ,n U. Gaur and B. Wunderlich, J. Phys. Chem. Ref. Data, 10 (1) 119 mL, The nerr^ 

22T? " T T? ^ diVidi " 9 hea ' °' * USi0n °" (C) by ,he hea « - ' us o ° ° 100% c% P S n e 
polyethy ene and mult.phng by 100. Component (c) is present in the amount of from 10 to 30 parts 

'5 The total amount of (a) + (b) + (c) in the composition of present invention is 100 parts 

1 ™ tTl^^T °' ,' he PfeSem inVemi ° n ' ,he ^'PO'y butadiene has a molecular weight of a. leas. 
1,300 to about 13,000, preferably, at least 2.400 to 13,000. The 1,2-vinyl content is at least 50° Tn* 

toTol 50 '< ^ T T Pre,erab ' y 70 10 90V The am ° Unt °' ne p eS t^ '^m 3 

to 15 parts, preferably 6 to 12 parts, based on 100 parts of (a) + (b) + (c) The 1 2-oolvbutadJnp Z Z 

x used in the liquid or solid supported form and is commercially avertable in both forms P ° lybU,ad ' ene °" be 

M Jn! r Per0X ' da , Cr0SSlinkin9 a 9 ent must have a h"IWHe of 3.3 to 20 minutes, preferably 7 to 18 minutes 

thV^lr y ene ' P ?w ylene " diene m ° n0mer ,Ubbe ' <EPDM > Sui,ab,e of peroxides used in 

the present mvent.on mclude l,r-bis(t-butylperoxy-isopropy.)benzene. dicumyl peroxide n-butyl-4 4 Ssrt 
bu ylperoxy,va.era.e. and 2.5-di-(.-bu,ylperoxy)-2.5-dime,h y ,hexane. The peroxide is present i an am" 

1 " . H P f rtS °' <3) + <b) + <C) ' °' ,f0m 05 '° 3 Par,S ' P' e,efab, V. <™ 1 to 2.5 par s n , qu id or 
solid supported form and are commercially available. q 

hv a ^ dynamiCally , par,ial| y cured thermoplastic elastomer according ,o .he present invention are obtained 

™5?7 h7 ^ <d> t0 3 miX ' Ure °' com P° nenls < a >' «» and (c) and subjecting the mixture toTunnq 
conditions wh,le mast.cat.ng the mixture to bring about the desired dynamic partial cure 

30 ,o rm °7° nent ! <b) ; (C) '° rm 3 homo 9 eneous ™*^e prepared by firs, polymerizing propylene to 
form component (a) and then polymerizing propyfene and ethylene in the presence of compone (a) o 

ZrZT^Z ' ' f C ° mp ° nen,S (a >' ^ ™« « « -hTe prepared 

separately and then mixed by melt-kneading. 

rn m nl tab ! e SyS,emS '° r ' he P 0| y mefizati0 "s comprise the reaction product of a solid catalyst 

component containing a titanium compound and an electron-donor compound supported on settled 
magnesium d.chlonde. a .rialkylaluminum compound, and an electron-donor compound 

The 'partially cured", as referred to herein, means that the degree of curing in terms of the oel 
content, ,s a, leas, 80% and no more than 94% in cyc.ohexane. Preferably, the go'comiTis L 85? 

40 ?nn^ e , miXin9 ar L d '°. r mas,ication '^perature is between 160'C and 225- C. preferably 180'C and 
f0f ° ab ° U ' 2 ,0 30 minUt6S ' pre,erab, V 3 to 2 0 ™utes. to bring about the dynam.ca ! 

partially cured thermoplastic elastomer of the present invention. At the above curing condition fa. 35% 
of the curing agent ,s depleted, generally 98 to 99%. based on the theoretical half-lL a, ,6 C EP 
The mastication or shearing process can be carried out on an open roll in an internal mixer (e n 
« Banbury or Haake mixers), and single-screw or twin-screw extruders ' 9 ' 

In preparing the thermoplastic elastomer of the present invention, the order in which the component, 

zsssi tind asp r A r din9 ,o a pre,erred me,hod ' a ^ogteous mT:: n 

Zd or sL trl a nrt ' PrePa ' 35 d6SCribed ab0Ve ' " Uxed ' '■2-P°'Vu.ad,ene is then added in 
■n It It t°! 1 o m ' X ' ng " S COn " nUed Umi ' 3 hom °9eneous mixture is formed, approximately 1 to 2 
Z n T , 6 • 2 ; po, y bu,adiene * a <**° a * a liquid, it is added in small increments of 25 to 50% 
over a period of 2 to 6 minutes and when it is added as a solid, it is added all at one time Then the 

substantially all .he peroxide has been used. The mastication is ,hen continued tor an additional , to 2 
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nr« m h T °! PreParin9 the ,herm °P las1 ^ ala °t°mer of this invention is where the components are 
a' V blender t ' 'he components are premixed by tumble blend.ng, e.g. in a Hensche mill " 
3 ™ . Pre ? ,X ' S ,hen CharQed ! ° ,he Chamber of a hj 9 n in,e ^i.y mixer, mixed until fluxed and 
constan, v,scos„y .s ob.ained. approximately 1 to 3 minutes, and mastication is continued for add K to 
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15 



2 minutes. 

In addition, the curing system may further contain an additional coagent. such as. phenylene-bis- 
male.rn.de and/or sulfur donors, such as mercaptobenzothiazole. benzothiazyldisulfide. tetraethylthiuram 
monosulf.de. tetramethylthiuram disulfide, dipentamethylenethiuram hexasulfide, N,N-diethylthiourea and 
z.nc dibutyldithocarbamate. The amount of additional coagent used is in the range of 0 5 to 3 parts 
preferably 1 to 2.5, and the amount of sulfur donor is in the range of about 0.15 to 3. preferably 0 17 to 2' 
parts, based on 100 parts of (a) + (b) + (c). The sulfur donors and the phenylene-bis-maleimide'used in 
this invention are commercially available. 

When the curing system further contains an additional coagent and/or sulfur donor, the coagent is 
added along with the 1 ,2-polybutadiene and the sulfur donor is added in combination with the peroxide 

n addition to the above major components, an antioxidant is generally present in the thermoplastic 
e asterner ,n an amount of from 0.1 to 0.9 parts, based on 100 parts of (a) ♦ (b) + (c). Suitable examples 
of antioxidants used in this invention are thiophenols. 4.4'-thio-bis(6-t-butyl-m-cresol); phosphites trisnonyl- 
phenyl phosphite; phenolic esters. tetrakis[me.hane-3-(3'.5'-di-t-butyl-4'-hydroxyphenyl,propionate]methane 
thiodipropionates. dilaurylthiopropionate; hydroquinones. 2,5-di-t-butylhydroquinones; and quinolines 2 2 4- 
trimethyl-1.2-dihydroquinoline all commercially available. 

Also the thermoplastic elastomer of the present invention may contain other conventional additives for 
example, extender oils, such as paraffinic and naphthenic oils, in an amount of from 20 to 50 parts based 
on 100 parts of ethylenepropylene rubber or zinc oxide, in an amount of from 2 .0 6 parts, based on 100 
parts of (a) + (b) + (c). 

The antioxidant, as well as, any other conventional additives, such as extender oil, zinc oxide or 
additional antioxidants, are added before the peroxide is added. When the thermoplastic elastomer is 

ZZ 6 n, , h y T° d ' the eX,6nder 0 " iS added a,,er the P femix is char 9<* to the mixer and 

fluxing of the ingredients has begun. 

<I h r, e H Kl e , Sem TK Ven !! 0n Wi " be i,IUSt ' a,ed in 9feater de,ail wi,h reference ,0 «» 'examples of the invention 

ml 1« rn ,k' I ,? P V Pr ° PertieS in ,he ,0 "° Win9 W ° rkin9 examp,es and comparative examples were 
measured in the following manner. 



30 


Tensile Strength 


ASTM D-412 


Break Elongation 


ASTM D-412 




100% Modulus 


ASTM D-412 




200% Modulus 


ASTM D-412 




Shore D Hardness 


ASTM D-2240 


35 


Compression Set 


ASTM D-395, Method B 




Melt Flow l: 0 


ASTM D-1283 @230'C, 10 kg.wt. 



,n n«n 9 ! T '* determined b * soakin 9 a wei 9"ed 3.81 cm (1.5 inch) by 1.91 cm (0.75) by 0 20 cm 
(0.080 inch) test spec.men in about 100 ml of cyclohexane at about 23- C for 48 hours removing the 
<o sample and drying to constant weigh, (about 72 hours) in a vacuum oven at 80- C. The % gel was 
calculated as: y 



% gel 



/initial wt\ /wt 

(of rubber J ' (extr 



of rubber 
acted 



Initial wt. of rubber (in sample) 



x I00\ 



Example 1 



This example illustrates the partially cured thermoplastic elastomer of this invention and a method of 
preparing same. 

ss A Haake internal mixing head (Model 600E) set at a temperature between 181 -C to 183- C and a 

a^r^ntf TkT Char9ed , With 40 PadS °' CryS,a " ine WP'W™ having an iso.ac.ic index of 
ST!!, f ethylene-propylene copolymer rubber having an ethylene content of about 50%. and 

20 parts of semi-crystall.ne. low density, essentially linear ethylene-propylene copolymer which is insoluble 
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in xylene at room temperature and has an ethylene content of 96%. The ingredients were mixed until a 
homogeneous mixture was obtained (approximately 3 minutes), then 0.1 parts of 4,4'-thio-bis(6-t-butyl-m- 
cresol) and 6 parts of zinc oxide were added and the contents mixed for about 1 minute. Then 6 parts of 
1,2-polybutadiene. in solid form, was added to the mixture and mixed for 1 minute. Then 1.1 parts of 1 r- 
5 b.s(t-butyl-peroxyisopropyl)benzene, in solid form, was added and mixing continued for approximately 9 
minutes. 

The mixture was then transferred onto compression mold bottom plattens, covered with top plattens and 
compression molded at 420 -C for 3 minutes at 15 tons pressure. The plattens were removed from the hot 
press and placed in a room temperature press and cooled under 15 tons pressure for about 15 minutes and 
70 then removed for testing. 

Table 1 shows the physical properties of this dynamically partially cured thermoplastic elastomer of this 
example. 



Example 2 



A dynamically partially cured thermoplastic elastomer was prepared according to the procedure and 
ingredients of Example 1 except that 12 parts of 1,2-polybutadiene was used instead of 6 parts The 
physical properties are set forth in Table 1. 

20 Example 3 



A dynamically partially cured thermoplastic elastomer was prepared according to the procedure and 
ingredients of Example 2 except that 3 parts of zinc oxide was used instead of 6 parts. The physical 
properties are set forth in Table 1. 

25 

Comparative Example 4 

A thermoplastic elastomer was prepared according to the procedure and ingredients of Example 1 
except that no 1,2-polybutadiene was used. The physical properties are shown in Table 1 

30 

Comparative Example 5 

A thermoplastic elastomer was prepared according to the procedure and ingredients of Example 1 
except that 0.2 parts of sulfur was used instead of 1 ,2-polybutadiene. The physical properties are shown in 
35 Table 1. 



Comparative Example 6 

A thermoplastic elastomer was prepared according to the procedure and ingredients of Example 1 
except that 0.2 parts of sulfur and 3 parts of zinc oxide were used instead of 1,2-polybutadiene and 6 parts 
of zinc oxide. The physical properties are shown in Table 1. 
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TABLE I 



Ingredients 


Example Nos. 


Comparative Ex. Nos. 




1 


2 


3 


4 


5 


6 


Polypropylene 


40 


40 


40 


40 


40 


40 


Ethylene-Propylene 


40 


40 


40 


40 


40 


40 


Copolymer Rubber 














Ethylene-Propylene 


20 


20 


20 


20 


20 


20 


Copolymer 














Peroxide 0 > 


1.1 


1.1 


1.1 


1.1 


1.1 


1.1 


1 ,2-polybutadiene {2) 


6- 


12** 


12- 


-- 


- 


- 


Sulfur 


-- 


— 


- 


-- 


0.2 


0.2 


4,4'-thio-bis(6-t-butyl-- 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


m-cresol) 














ZnO 


6 


6 


3 


6 


6 


3 


Properties 














100% Modulus; 


9.51 (1380) 


9.78 (1420) 


9.85(1430) 


6.74 (978) 


8.61 (1250) 


8.48 (1231) 


N/mm 2 (psi) 










200% Modulus; 


1089(1580) 


11.09 (1610) 


10.96(1590) 






9.38 (1362) 


N/mm 2 (psi) 












Tensile Strength; 


11.16(1620) 


11.85 (1720) 


11.99 (1740) 


7.04(1022) 


10.49(1523) 


10.40 (1509) 


N/mm 2 (psi) 










Elongation (%) 


230 


240 


260 


138 


280 


322 


Shore D 


39 


40 


40 


35 


38 


40 


Compression Set, (%) 


67 


54 


55 


82 


65 


74 


@ 100'C/22h 














ho 




1.2 


1.3 


8 


<0.1 


<0.1 


Gel, % 




92 


94 


80 


93 


94 



(1) 1,1'-bis(t-butylperoxyisopropyl)benzene, half-life of 15 min. (5)160* C in EPDM, in solid form, 
supported on clay (40% active amount, 2.75 parts actual amount). 

(2) 1,2-vinyl content of 90%, 3200 mwt, solid form, supported on silica (65% active amount. "9 and 
35 "18 parts actual amount). 



Examples 1-3 show an increase in modulus and tensile strength over Comparative Example 4 having no 
polybutadiene or sulfur and Comparative Examples 5 and 6 having only sulfur. 

40 

Example 7 

A dynamically partially cured thermoplastic elastomer was prepared according to the procedure and 
ingredients of Example 1 except that 0.73 benzothiazyl disulfide was added in combination with the 
45 peroxide, and 12 parts of 1 ,2-pofybutadiene were used instead of 6 parts of 1,2-polybutadiene. The physical 
properties are set forth in Table 2. 

Example 8 

5q A dynamically partially cured thermoplastic elastomer was prepared according to the procedure and 
ingredients of Example 1 except that 0.17 parts of dipentamethylenethiuram hexasulfide was added in 
combination with the peroxide and 12 parts of 1,2-polybutadiene was used instead of 6 parts 1,2- 
polybutadiene. The physical properties are set forth in Table 2. 

55 Example 9 

A thermoplastic elastomer was prepared according to the procedure and ingredients of Example 1 
except that 0.73 parts of mercaptobenzothiazoie was added in combination with the peroxide and 12 parts 
of 1 ,2-polybutadiene was used instead of 6 parts of 1 ,2-polybutadiene The physical properties are shown in 
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Table 2. 
Example 10 

5 A thermoplastic elastomer was prepared according to the procedure and ingredients of Example 1 
except that 0.73 of tetramethylthiuram disulfide was added in combination with the peroxide and 12 parts of 
1 ,2-polybutadiene was used instead of 6 parts of 1 ,2-polybutadiene. The physical properties are shown in 
Table 2. 

70 Example 1 1 

A dynamically partially cured thermoplastic elastomer was prepared according to procedure and 
ingredients of Example 1 except that 2 parts of phenylene-bis-maleimide was added in combination with 12 
parts of 1 ,2-polybutadiene instead of only 6 parts of 1 ,2-polybutadiene. The physical data of this 
is thermoplastic elastomer is set forth in Table 2. 

Examples 12-14 

A dynamically partially cured thermoplastic elastomer prepared according to the procedure and 
20 ingredients of Example 1 except that 2 parts of phenylene-bis-maleimide was added in combination with 3, 
6, and 12 parts of 1 ,2-polybutadiene and 0.7 parts of benzothiazyl disulfide was added together with the 
peroxide. The physical properties are shown in Table 2. 

Comparative Example 15 

25 

A thermoplastic elastomer was prepared according to procedure and ingredients of Example 1 except 
no 1 ,2-polybutadiene was present. The physical data is shown in Table 2. 

Comparative Example 16 

30 

A thermoplastic elastomer was prepared according to the procedure and ingredients of Example 1 
except 1.4 parts of phenylene-bis-maleimide was used instead of 6 parts of 1 ,2-polybutadiene. The physical 
data is shown in Table 2. 

35 Comparative Example 17 

A thermoplastic elastomer was prepared according to the procedure and ingredients of Example 5 
except 0.2 parts of dipentamethylenethiuram hexasulfide was used and no 1,2-polybutadiene. The physical 
data is shown in Table 2. 

AO 
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As demonstrated above, the dynamically partially cured thermoplastic elastomer of the present 
invention having a curing system containing a peroxide and 1 .2-polybutadiene have a better overall balance 
of properties than comparative compositions where no polybutadiene is used in the curing system. 
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Claims 



A dynamically partially cured thermoplastic elastomer comprising, by weight, (a) 10 to 70 parts of a 
propylene polymer material selected from the group consisting of (i) crystalline polypropylene having 
an isotactic index of greater than 90% and (ii) an ethylene-propylene random copolymer having an 
ethylene content of up to about 5% and being from 90 to 94 % insoluble at room temperature (b) 20 to 
60 parts of an amorphous ethylene-propylene copolymer rubber having an ethylene content of 40 to 60 
%, (c) 10 to 30 parts of a semi-crystalline, low density, essentially linear ethylene-propylene copolymer 
having an ethylene content greater than 90 % and being xylene insoluble at room temperature wherein 
the total amount of (a) + (b) + (c) is 100 parts, and (d) a curing system; based on 100 parts of (a) + 
(b) + (c), containing (i) 3 to 15 parts of 1,2-polybutadiene having a molecular weight of 1300 to 
13,000,(m) 0.5 to 3 parts of a peroxide crosslinking agent having a half-life of 3.3 to 20 min. at 160* C in 
EPDM. 

The thermoplastic elastomer of claim 1 wherein said peroxide is selected from the group consisting of 
l,1'-b.s-(t-butylperoxyisopropyl)benzene, dicumyl peroxide, n-butyl-4,4'-bis(t-butyl-peroxy)valerate and 
2,5-di-(t-butylperoxy)-2,5-dimethylhexane. 

The thermoplastic elastomer of claim 1 wherein said 1,2-polybutadiene has a 1,2-vinyl content in the 
range of from 70 to 90 percent and a molecular weight in the range of 1,300 to 13,000. 



The thermoplastic elastomer of claim 1 further comprising an antioxidant present in the amount of 0 1 
to 0.9 parts, and zinc oxide present in the amount of 2 to 6 parts, based on 100 parts of (a) + <b) 

(c). 



8. 



The thermoplastic elastomer of claim 1 wherein said curing system (d) further comprises a sulfur donor 
present in the amount of from 0.15 to 3 parts, based on 100 parts of (a) + (b) + (c). 

The thermoplastic elastomer of claim 5 wherein the sulfur donors are selected from the group 
consisting of mercaptobenzothiazole. benzothiazyldisulfide. tetramethylthiuram monosulfide 
tetramethylthiuram disulfide, dipentamethylenethiuram hexasulfide, N.N'-diethylthiourea and zinc 
dibutyldithiocarbamate 

The thermoplastic elastomer of claim 5 wherein said curing system (d) further comprises 0 5 to 3 parts 
of phenylene-bis-maleimide, based on 100 parts of (a) + (b) + (c). 

The thermoplastic elastomer of claim 1 comprising (a) 30 to 50 parts crystalline polypropylene (b) 30 
to 50 parts amorphous ethylene-propylene copolymer rubber, (c) 10 to 30 parts semi-crystalline low 
density, essent.ally linear ethylene-propylene copolymer and (d) a curing system containing {.) 6 to 12 
parts 1,2-polybutadiene and (ii) 1 to 2.5 parts 1,r-bis(t-butylperoxyisopropyl)benzene. 

9. A method of making a dynamically partially cured thermoplastic elastomer comprising continuously 
mixing, by weight, (a) 10 to 70 parts of a propylene polymer material selected from the group 
consisting of (.) crystalline polypropylene having an isotactic index of greater than 90% and (ii) an 
ethylene-propylene random copolymer having an ethylene content of up to about 5 % and being from 
90 to 94 % insoluble at room temperature, (b) 20 to 60 parts of an amorphous ethylene-propylene 
copolymer rubber having an ethylene content of 40 to 60 %, and (c) 10 to 30 parts of a semi- 
crystall.ne, low density, essentially linear ethylene-propylene copolymer having an ethylene content 
greater than 90 % and being insoluble in xylene at room temperature, with (d) a curing system 
comprising (.) 3 to 15 parts of 1,2-polybutadiene, having a molecular weight of 1300 to 13 000 based 
on 100 parts of (a) + (b) + (c) and (ii) a peroxide crosslinking agent in the amount of 0.5 to 3 parts 
based on 100 parts of (a) ♦ (b) + (c), having a half-life of 3.3 to 20 min. at 160 -C in EPDM and at a 
temperature between 160 -C and 225 -C for a time period sufficient to substantially deplete all of the 
curing agent and to partially cure the mixture. 

10. The method according to claim 9 further comprising adding an antioxidant in the amount of 0 1 to 0 9 
parts, based on 100 parts of (a) + (b) + (c). before mixing is commenced. 
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11. The method according to claim 10 further comprising adding a sulfur donor selected from the group 
consisting of mercaptobenzothiazole, benzothiazyldisulfide, tetramethylthiuram monosulife, dipen- 
tamethylenethiuram hexasulfide. N,N'-diethylthiourea, and zinc dibutyldithiocarbamate, in an amount of 
0.15 to 3 parts, based on 100 parts of (a) + (b) + (c), before mixing is commenced. 

12. The method according to claim 11 further comprising adding 0.5 to 3 parts, based on 100 parts of (a) 
+ (b) + (c), phenylene-bis-maleimide before mixing is commenced. 

1a A method of making a dynamically partially cured thermoplastic elastomer comprising mixing, by 
weight, (a) 10 to 70 parts of a propylene polymer material selected from the group consisting of (i) 
crystalline polypropylene having an isotactic index of greater than 90% and (ii) an ethylene-propylene 
random copolymer having an ethylene content of up to about 5 % and being from 90 to 94 % insoluble 
at room temperature, (b) 20 to 60 parts of an amorphous ethylene-propylene copolymer rubber having 
an ethylene content of 40 to 60 % and (c) 10 to 30 parts of a semi-crystalline, low density, essentially 
linear ethylene-propylene copolymer having an ethylene content greater than 90 % and being insoluble 
in xylene at room temperature, are mixed to form a homogeneous mixture, then adding to said 
homogeneous mixture 3 to 15 parts, based on 100 parts of (a) + (b) + (c), of 1 ,2-polybutadiene 
having a molecular weight of 1300 to 13,000 and mixing to form a homogeneous mixture, then adding a 
peroxide crosslinking agent in the amount of 0.5 to 3 parts, based on 100 parts of (a) + (b) + (c) 
having a half-life of 3.3 to 20 min. at 160- C in EPDM to the resulting homogeneous mixture and 
continuing the mastication at a temperature between 160- C and 225- C for a time period sufficient to 
substantially deplete all of the crosslinking agent and partially cure the mixture, wherein mixing is 
continuous through all steps. 

14. The method according to claim 13 wherein said 1,2-poly butadiene is in liquid form and is added in 
small increments of 25 to 50 % over a period of 2 to 6 minutes. 

15. The method according to claim 13 further comprising adding an antioxidant and zinc oxide to the 
homogeneous mixture before the 1 ,2-polybutadiene. 

16. The method according to claim 15 further comprising adding 0.15 to 3 parts, based on 100 parts of (a) 
+ (b) + (c). of a sulfur donor selected from the group consisting of mercaptobenzothiazole 
benzothiazyldisulfide. tetramethylthiuram monosulfide, tetramethylthiuram disulfide dipen- 
tamethylenethiuram hexasulfide. N.N'-diethylthiourea and zinc dibutyldithiocarbamate in combination 
with the peroxide crosslinking agent. 

17. The method according to claim 15 further comprising adding 0.5 to 3 parts, based on 100 parts of (a) 
+ (b) + (c) of phenylene-bis-maleimide in combination with 1,2-polybutadiene. 

18. The method according to claim 13 comprising mixing, by weight (a) 30 to 60 parts crystalline 
polypropylene, (b) 30 to 50 parts amorphous ethylene-propylene copolymer rubber, and (c) 10 to 20 
parts semi-crystalline, low density, essentially linear ethylene-propylene copolymer and (d) a curing 
system containing (i) 6 to 12 parts 1 .2-polybutadiene and (ii) 1 to 2.2 parts l,r-bis(t-butylperox- 
yisopropyl)benzene. 

19. The method according to claim 18 wherein said curing system further comprises adding 0.15 to 3 parts 
of a sulfur donor in combination with the 1,l'-bis(t-butylperoxyisopropyl)benzene. 

20. The method according to claim 19 wherein said curing system further comprises adding 0.5 to 3 parts 
phenylene-bis-maleimide in combination with the 1. 2-polybutadiene. 

Paten tansprii che 

1. Dynamisch partiell gehartetes thermoplastisches Elastomer, umfassend, auf das Gewicht bezogen. (a) 
10 bis 70 Teile eines Propylen-Polymermaterials, ausgewahlt unter (i) kristallinem Polypropylen mit 
einem Isotaktizitatsindex von hoher als 90 % und (ii) einem Ethylen-Propylen-Randomcopolymer mit 
einem Ethylengehalt von bis zu etwa 5 %, das zu 90 bis 94 % bei Raumtemperatur unldslich ist (b) 20 
bis 60 Teile e.nes amorphen Ethylen-Propylen-Copolymerkautschuks mit einem Ethylengehalt von 40 
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bis 60 %. (c) 10 bis 30 Teile eines semi-kristallinen, im wesentlichen linearen Ethylen-Propylen- 
Copolymeren niedriger Dichte mit einem Ethylengehalt von hoher als 90 %, das bei Raumtemperatur in 
Xylol unloslich ist, worin die Gesamtmenge von (a) + (b) + <c) 100 Teile betragt, und (d) ein 
Hartungssystem, basierend auf 100 Teilen (a) + (b) + (c), enthaltend (i) 3 bis 15 Teile 1,2- 
Polybutadien mit einem Molekulargewicht von 1 300 bis 13 000, (ii) 0,5 bis 3 Teile eines Peroxid- 
Vernetzungsmittels mit einer HalbwertS2eit von 3,3 bis 20 Minuten bei 160'C in EPDM. 

2. Thermoplastisches Elastomer gemafl Anspruch 1, worin das Peroxid unter 1,1'-Bis-(t-butylperoxyisopro- 
pyl)-benzol, Dicumylperoxid, n-Butyl-4,4*-bis-(t-butylperoxy)-valerat und 2,5-Di-(t-butylperoxy)-2,5-dime- 
thylhexan ausgewahlt ist. 

3. Thermoplastisches Elastomer gemafl Anspruch 1, worin das 1,2-Polybutadien einen 1,2-Vinylgehalt im 
Bereich von 70 bis 90 % und ein Molekulargewicht im Bereich von 1 300 bis 13 000 besitzt. 

4. Thermoplastisches Elastomer gemafl Anspruch 1, zusatzlich umfassend ein Antioxidans, das in einer 
Menge von 0,1 bis 0,9 Teilen vorliegt, und Zinkoxid, das in einer Menge von 2 bis 6 Teilen vorliegt. 
basierend auf 100 Teilen (a) + (b) + (c). 

5. Thermoplastisches Elastomer gemafl Anspruch 1, worin das Hartungssystem (d) zusatzlich einen 
Schwefeldonor in einer Menge von 0,15 bis 3 Teilen, basierend auf 100 Teilen (a) + (b) + (c), umfaflt. 

6. Thermoplastisches Elastomer gemafl Anspruch 5, worin die Schwefeldonoren unter Mercaptobenzothia- 
zol, Benzothiazyldisulfid, Tetramethylthiuram-monosulfid, Tetramethylthiuram-disulfid, Dipentamethy- 
lenthiuram-hexasulfid, N.N'-Diethylthioharnstoff und Zinkdibutyldithiocarbamat ausgewahlt sind. 

7. Thermoplastisches Elastomer gemafl Anspruch 5, worin das Hartungssystem (d) zusatzlich 0.5 bis 3 
Teile Phenylen-bis-maleimid, basierend auf 100 Teilen (a) + (b) + (c), umfaflt. 

8. Thermoplastisches Elastomer gemafi Anspruch 1 , umfassend (a) 30 bis 50 Teile kristallines Polypropy- 
len, (b) 30 bis 50 Teile amorphen Ethylen-Propylen-Copolymerkautschuk. (c) 10 bis 30 Teile semikri- 
stallines, im wesentlichen lineares Ethylen-Propylen-Copolymer niedriger Dichte und (d) ein Hartungs- 
system, enthaltend (i) 6 bis 12 Teile 1,2-Polybutadien und (ii) 1 bis 2,5 Teile 1 .T-Bis-(t-butylperoxyiso- 
propyl)-benzol. 

9. Verfahren zur Herstellung eines dynamisch partiell geharteten thermoplastischen Elastomeren, umfas- 
send das kontinuierliche Mischen von, auf das Gewicht bezogen, (a) 10 bis 70 Teilen eines Propylen- 
Polymermaterials, ausgewahlt unter <i) kristallinem Polypropylen mit einem Isotaktizitatsindex von hoher 
als 90 % und (ii) einem Ethylen-Propylen-Randomcopolymer mit einem Ethylengehalt von bis zu etwa 
5 %, das von 90 bis 94 % bei Raumtemperatur unloslich ist, (b) 20 bis 60 Teilen eines amorphen 
Ethylen-Propylen-Copolymerkautschuks mit einem Ethylengehalt von 40 bis 60 % und (c) 10 bis 30 
Teilen eines semi-kristallinen, im wesentlichen linearen Ethylen-Propylen-Copolymeren niedriger Dichte 
mit einem Ethylengehalt von hoher als 90 %, das in Xylol bei Raumtemperatur unloslich ist, mit (d) 
einem Hartungssystem, umfassend (i) 3 bis 15 Teile 1,2-Polybutadien mit einem Molekulargewicht von 
1 300 bis 13 000. basierend auf 100 Teilen (a) + (b) + (c), und (ii) ein Peroxid-Vernetzungsmittel in 
einer Menge von 0,5 bis 3 Teilen, basierend auf 100 Teilen (a) + (b) + (c). mit einer Halbwertszeit von 
3,3 bis 20 Minuten bei 160"C in EPDM und bei einer Temperatur zwischen 160 und 225 *C wahrend 
einer ausreichenden Zeitdauer, urn im wesentlichen das gesamte Hartungsmittel zu erschopfen und die 
Mischung teilweise zu harten. 

10. Verfahren gemafi Anspruch 9, zusatzlich umfassend die Zugabe eines Antioxidans in einer Menge von 
0,1 bis 0,9 Teilen, basierend auf 100 Teilen (a) + (b) + (c), vor Beginn des Mischens. 

11. Verfahren gemafl Anspruch 10. zusatzlich umfassend die Zugabe eines Schwefeldonors, ausgewahlt 
unter Mercaptobenzothiazol, Benzothiazyldisulfid, Tetramethylthiurammonosulfid, Dipentamethylenthiu- 
ram-hexasulfid. N,N'-Diethylthioharnstoff und Zinkdibutyldithiocarbamat, in einer Menge von 0,15 bis 3 
Teilen, basierend auf 100 Teilen (a) + (b) + (c), vor Beginn des Mischens. 
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12. Verfahren gemaB Anspruch 11, zusatzlich umfassend die Zugabe von 0,5 bis 3 Teilen, basierend auf 
100 Teilen (a) + (b) + (c), von Phenyten-bis-maleimid vor Beginn des Mischens. 

13. Verfahren zur Herstellung eines dynamisch partiell geharteten thermoplastischen Elastomeren, umfas- 
send das Mischen, auf das Gewicht bezogen, von (a) 10 bis 70 Teilen eines Propylen-Polymermateri- 
als, ausgewahlt unter (i) kristallinem Polypropylen mit einem Isotaktizitatsindex von hoher als 90 % und 
(ii) einem Ethylen-Propylen-Randomcopolymer mit einem Ethylengehalt von bis zu etwa 5 %, das von 
90 bis 94 % bei Raumtemperatur unloslich ist, (b) 20 bis 60 Teilen eines amorphen Ethylen-Propylen- 
Copolymerkautschuks mit einem Ethylengehalt von 40 bis 60 % und (c) 10 bis 30 Teilen eines semi- 
kristallinen, im wesentlichen linearen Ethylen-Propylen-Copolymeren niedriger Dichte mit einem Eth- 
ylengehalt von hoher als 90 %, das bei Raumtemperatur in Xylol unloslich ist. urn eine homogene 
Mischung zu bilden, hiernach die Zugabe zu dieser homogenen Mischung von 3 bis 15 Teilen. 
basierend auf 100 Teilen (a) + (b) + (c), von 1.2-Polybutadien mit einem Molekulargewicht von 1 300 
bis 13 000 und das Mischen unter Bildung einer homogenen Mischung, danach die Zugabe eines 
Peroxid-Vernetzungsmittels in einer Menge von 0,5 bis 3 Teilen, basierend auf 100 Teilen (a) + (b) + 
(c). mit einer Halbwertszeit von 3,3 bis 20 Minuten bei 160*C in EPDM zu der entstandenen 
homogenen Mischung und das Fortfuhren der Mastikation bei einer Temperatur zwischen 160 und 
225 *C wahrend einer ausreichenden Zeitdauer, urn im wesentlichen samtliches Vernetzungsmittel zu 
erschopfen und die Mischung partiell zu harten, wobei das Mischen wahrend aller Stufen kontinuierlich 
durchgefuhrt wird. 

14. Verfahren gemaB Anspruch 13, worin das 1,2-Polybutadien in flussiger Form vorliegt und in geringen 
Anteilen von 25 bis 50 % im Verlauf von 2 bis 6 Minuten zugegeben wird. 

15. Verfahren gemaB Anspruch 13, zusatzlich umfassend die Zugabe eines Antioxidans und von Zinkoxid 
zu der homogenen Mischung vor dem 1,2-Polybutadien. 

16. Verfahren gemafl Anspruch 15, zusatzlich umfassend die Zugabe von 0.15 bis 3 Teilen, basierend auf 
100 Teilen (a) + (b) + (c), eines Schwefeldonors. ausgewahlt unter Mercaptobenzothiazoi, Benzothia- 
zyldisulfid, Tetramethylthiuram-monosulfid, Tetramethylthiuram-disulfid, Dipentamethylenthiuram-hexa- 
sulfid, N.N'-Diethylthioharnstoff und Zinkdibutyldithiocarbamat, in Kombination mit dem Peroxid-Vernet- 
zungsmittel. 

17. Verfahren gema'B Anspruch 15. zusatzlich umfassend die Zugabe von 0,5 bis 3 Teilen, basierend auf 
100 Teilen (a) + (b) + (c), von Phenylen-bis-maleimid in Kombination mit 1.2-Polybutadien. 

18. Verfahren gemaB Anspruch 13, umfassend das Mischen von, auf das Gewicht bezogen, (a) 30 bis 60 
Teilen kristallinem Polypropylen, (b) 30 bis 50 Teilen amorphem Ethylen-Propylen-Copolymerkautschuk 
und (c) 10 bis 20 Teilen semi-kristallinem, im wesentlichen linearen Ethylen-Propylen-Copolymeren 
niedriger Dichte und (d) einem Hartungssystem, enthaltend (i) 6 bis 12 Teile 1,2-Polybutadien und (ii) 1 
bis 2,2 Teile 1,1'-Bis-(t-butylperoxyisopropyl)-benzol. 

19. Verfahren gemaB Anspruch 18, worin das Hartungssystem zusatzlich die Zugabe von 0.15 bis 3 Teilen 
eines Schwefeldonors in Kombination mit dem 1,1'-Bis-(t-butylperoxyisopropyl)-benzol umfaBt. 

20. Verfahren gemaB Anspruch 19, worin das Hartungssystem zusatzlich die Zugabe von 0.5 bis 3 Teilen 
Phenylen-bis-maleimid in Kombination mit dem 1.2-Polybutadien umfaBt. 

Revendications 

1. Un elastomere thermoplastique partiellement durci dynamiquement comprenant en poids, (a) 10 a 70 
parties d'un polymere de propylene choisi dans le groupe consistant en (i) polypropylene cristallin 
presentant un indice d'isotacticite superieur a 90% et (ii) copolymere statistique ethylene-propylene 
presentant une teneur en ethylene pouvant atteindre 5% environ et etant insoluble a 90 a 94% dans le 
xylene a la temperature ambiante, (b) 20 a 60 parties d'un caoutchouc copolymere ethylene-propylene 
amorphe presentant une teneur en ethylene de 40 a 60%, (c) 10 a 30 parties d'un copolymere 
ethylene-propylene semi-cristallin, basse densite, pratiquement lineaire. presentant une teneur en 
ethylene superieure a 90% et insoluble dans le xylene a la temperature ambiante, dans lequel la 
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quantite totale de (a) + (b) + (c) est de 100 parties et (d) un systeme de durcissement renfermant, par 
rapport aux 100 parties de (a) + (b) + (c). (i) 3 a 15 parties de 1,2 poly butadiene ayant un poids 
moleculaire de 1300 a 13 000, (ii) 0,5 a 3 parties d'un agent de reticulation peroxydique presentant une 
demie-vie de 3,3 a 20 mm a 160"C dans EPDM. 

2. L'elastomere thermoplastique selon la revendication 1 dans lequel ledit peroxyde est choisi dans le 
groupe consistant en 1 ,1'-bis-(t-butylperoxyisopropyl)benzene, dicumyl peroxyde, n-butyl-4,4'-bis(t- 
butylperoxy)va!erate, et 2,5-di-(t-butyl-pe>oxy)-2,5-dimethylhexane. 

3. L'elastomere thermoplastique selon la revendication 1, dans lequel ledit 1,2 polybutadiene presente une 
teneur en 1,2-vinyl comprise entre 70 et 90% et un poids moleculaire compris entre 1300 et 13 000. 

4. L'elastomere thermoplastique selon la revendication 1, comprenant, en outre, un anti-oxydant present a 
raison de 0,1 a 0,9 parties et de I'oxyde de zinc present a raison de 2 a 6 parties, exprime par rapport 
aux 100 parties de (a) + (b) + (c). 

5. Un elastomere thermoplastique selon la revendication 1, dans lequel le systeme de durcissement (d) 
comprend en outre un donneur de soufre present a raison de 0.15 a 3 parties, exprime par rapport aux 
100 parties de (a) + (b) + (c). 

6. L'elastomere thermoplastique selon la revendication 5. dans lequel les donneurs de soufre sont choisis 
dans le groupe consistant en mercapto-benzothiazole, benzothiazyldisulfure, tetramethylthiuram mono- 
sulfure, tetramethylthiuram disulfure. dipentamethylenethiuram hexasulfure, N.N'-diethylthiourea et dibu- 
tyldithiocarbamate de zinc. 

7. Un elastomere thermoplastique selon la revendication 5, dans lequel ledit systeme de durcissement 
(d) comprend en outre 0,5 a 3 parties de phenylene-bis-maleimide, exprime par rapport aux 100 parties 
de (a) + (b) + (c). 

8. Un elastomere thermoplastique selon la revendication 1 comprenant (a) 30 a 40 parties de polypropyle- 
ne cristallin, (b) 30 a 50 parties de caoutchouc copolymere ethylene-propylene amorphe, (c) 10 a 30 
parties de copolymere ethylene propylene semi cristallin, basse densite, pratiquement lineaire et (d) un 
systeme de durcissement renfermant (1) 6 a 12 parties de 1,2-polybutadiene et (2) 1 a 2,5 parties de 
1 . T-bis(t-buty Iperoxyisopropy l)benzene. 

9. Un procede de fabrication d'un elastomere thermoplastique partiellement durci dynamiquement, com- 
prenant le malaxage en continu de, en poids, (a) 10 a 70 parties d'un polymere de propylene choisi 
dans le groupe consistant en (i) polypropylene cristallin presentant un indice d'isotacticite superieur a 
90% et (ii) un copolymere statistique ethylene-propylene presentant une teneur en ethylene pouvant 
atteindre 5% et etant insoluble a 90 a 94% dans le xylene a la temperature ambiante, <b) 20 a 60 
parties d'un caoutchouc copolymere ethylene-propylene amorphe ayant une teneur en ethylene de 40 
a 60% et (c) 10 a 30 parties d'un copolymere ethylene-propylene semi-cristallin, basse densite, 
pratiquement lineaire, presen-tant une teneur en ethylene superieure a 90% et insoluble dans le xylene 
a la temperature ambiante avec (d) un systeme durcisseur renfermant (i) 3 a 15 parties de 1,2- 
polybutadiene, presentant un poids moleculaire de 1300 a 13000, exprime par rapport aux 100 parties 
de (a) + (b) + (c) et (ii) un agent de reticulation peroxydique a raison de 0.5 a 3 parties exprime par 
rapport aux 100 parties de (a) + (b) (c), presentant une duree de demi-vie de 3.3 a 20 minutes a 
160*C dans le EPDM et a une temperature comprise entre 160*C et 225 *C pendant une duree 
suffisante pour epuiser pratiquement la totalite de I'agent de durcissement et pour durcir partiellement 
le melange. 

10. Le procede selon la revendication 9, comprenant en outre I'addition d'un anti-oxydant a raison de 0,1 a 
0,9 parties, par rapport aux 100 parties de (a) + (b) + (c), avant de commencer le malaxage. 

11. Le procede selon la revendication 10 comprenant en outre. I'addition d'un donneur de soufre choisi 
dans le groupe consistant en mercaptobenzothiazole, benzothiazyldisulfure. tetramethylthiuram mono- 
sulfure, dipentamethylenethiuram hexasulfure. N.N'-diethylthiouree et dibuthyldithiocarbamate de zinc, 
a raison de 0,15 a 3 parties, exprime par rapport aux 100 parties de (a) + (b) + (c). avant de 
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commencer le malaxage. 

12. Le procede selon ta revendication 1, comprenant en outre I'addition de 0,5 a 3 parties, exprime par 
rapport aux 100 parties de (a) + (b) + (c), de phenylene-bis-maleimide avant de commencer le 
malaxage. 

13. Un procede de preparation d'un elastomere thermoplastique partiellement durci dynamiquement 
comprenant le malaxage en poids de (a) 10 a 70 parties d'un polymere de propylene choisi dans le 
groupe consistant en (i) polypropylene cristallin presentant un indice d'isotacticite superieur a 90% et 
(ii) copolymere statistique ethylene-polymere presentant une teneur en ethylene pouvant atteindre 5% 
environ et insoluble a 90 a 94% dans le xylene a la temperature ambiante (b) 20 a 60 parties d'un 
caoutchouc copolymere ethylene-propylene amorphe presentant une teneur en ethylene de 40 a 60% 
et (c) 10 a 30 parties d'un copolymere ethylene-propylene semi-cristallin, basse densite, pratiquement 
lineaire, presentant une teneur en ethylene superieure a 90% et insoluble dans le xylene a la 
temperature ambiante, sont malaxes pour former un melange homogene, puis I'addition au dit melange 
homogene de 3 a 15 parties, exprime par rapport aux 100 parties de (a) + (b) + (c), de 1,2- 
polybutadiene presentant un poids moleculaire de 1300 a 13 000 et malaxage pour former un melange 
homogene, puis, addition d'un agent de reticulation peroxydique a raison de 0,5 a 3 parties, exprime 
par rapport aux 100 parties de (a) + (b) + (c), presentant une duree de demi-vie de 3,3 a 20 minutes 
a 160*C dans EPDM, au melange homogene obtenu et continuation du malaxage a une temperature 
comprise entre 160'C et 225 "C, pendant une duree suffisante pour epuiser pratiquement la totalite de 
I'agent de reticulation et durcir partiellement le melange, ledit malaxage etant continu pendant toute les 
etapes. 

14. Le procede selon la revendication 13, dans lequel ledit 1,2-polybutadiene est sous forme liquide et qu'il 
est ajoute par petites portions de 25 a 50% en 2 a 6 minutes. 

15. Le procede selon la revendication 13 comprenant en outre I'addition d'un anti-oxydant et d'oxyde de 
zinc au melange homogene avant le 1 ,2-polybutadiene. 

16. Le procede selon la revendication 15. comprenant en outre I'addition de 0.15 a 3 parties, exprime par 
rapport aux 100 parties de (a) + (b) + (c), d'un donneur de soufre choisi dans le groupe consistant en 
mercaptobenzothiazole, benzothiazyldisulfure, tetramethylthiuram monosulfure, tetramethylthiuram di- 
sulfure, dipentamethylenethiuram hexasulfure. N,N'-diethylthiouree et dtbuthyldithiocarbamate de zinc 
en combinaison avec I'agent de reticulation peroxydique. 

17. Le procede* selon la revendication 15 comprenant en outre i'addition de 0.5 a 3 parties, exprime par 
rapport aux 100 parties de (a) + (b) + (c), de phenylene -bis-maleimide en combinaison avec le 1,2- 
polybutadiene. 

18. Le procede selon la revendication 13 comprenant le malaxage, en poids, de (a) 30 a 70 parties de 
polypropylene cristallin (b) 30 a 50 parties de caoutchouc copolymere ethylene-propylene amorphe et 
(c) 10 a 20 parties de copolymere propylene-ethylene semi-cristallin. basse densite, pratiquement 
lineaire et (d) un systeme de durcissement renfermant (i) 6 a 12 parties 1,2-polybutadiene et (ii) 1 a 2,2 
parties de 1,1'-bis(t-butylperoxyisopropyl) benzene. 

19. Le procede selon la revendication 18 dans lequel ledit systeme de durcissement comprend en outre 
I'addition de 0,15 a 3 parties d'un donneur de soufre en combinaison avec le 1 .1'-bis(t-butylperoxyiso- 
propyl) benzene. 

20. Le procede selon la revendication 19 dans lequel ledit systeme de durcissement comprend, en outre, 
I'addition de 0,5 a 3 parties de phenylene-bis-maleimide en combinaison avec le 1,2-polybutadiene. 
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